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(57) ABSTRACT 

A photovoltaic power generation System comprises: a rect 
angular- or Square-shaped Solar cell module M including one 
or more solar cell elements 5; first and second racks 101,102 
assembled to opposite sides of the Solar cell module M, 
respectively; and a weight member 104 disposed at a pre 
determined place of the first rack 101 and/or the second rack 
102. The system is adapted to be held to place by means of 
the weight member 104 in order that the Solar cell module 
M may not be blown away by the wind. Therefore, the 
System may be used simply by placing the System on an 
installation Surface Such as a flat roof. This results in the 
reduction of the number of assembly steps involved in 
installation works and the reduction of fabrication costs and 
time. Thus is achieved cost reduction. 
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PHOTOVOLTAC POWER GENERATION SYSTEM 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a photovoltaic 
power generation System for generating photovoltaic power 
by using Solar cell modules, and more particularly to a 
photovoltaic power generation System adapted to be rack 
mounted on a horizontal installation Surface Such as a flat 
roof. 

0003. The “solar cell module” means herein a panel 
shaped device including one or more Solar cell elements 
electrically interconnected in Series and/or in parallel. 
0004. A unit adapted to generate power by using the Solar 
cell module(s) is referred to as a “solar cell unit”. 
0005. A system adapted to output the photovoltaic power 
by using one Solar cell unit or an assembly of the above Solar 
cell units interconnected is referred to as a “photovoltaic 
power generation System'. 

0006 2. Description of the Related Art 
0007 Recently, the photovoltaic power generation sys 
tems have come into wide use, the System including the Solar 
cell modules installed on a house roof or the like for 
outputting the photovoltaic power. In this connection, Solar 
cell units adapted to a variety of roof configurations have 
been manufactured. In addition, there have been proposed 
installation methods for rooftop-mounting Solar cell units, 
the methods arranged in various ways. 
0008 For instance, there is known a rooftop-unification 
Solar cell module which is so fabricated as to be unified with 
the roof. 

0009. On the other hand, there has been proposed an 
installation method of a So-called rooftop-mounting System, 
the method including the Steps of fabricating a rack on roof 
tiles, the rack including longitudinal bars and transverse 
bars, and installing the Solar cell modules on the resultant 
rack. 

0.010 However, the aforementioned installation method 
is basically designed to install the Solar cell modules on an 
inclined roof. Accordingly, in a case where the photovoltaic 
power generation System is installed on a Substantially flat 
house-roof, Such as a roof of a building (hereinafter, Such a 
house-roof will be referred to as a “flat roof”), incident solar 
radiation on the Solar cell module has Such a Small incidence 
angle that the power output is normally 30% to 40% 
decreased. 

0011. As a solution to such a problem, a photovoltaic 
power generation system as shown in FIG. 48 has been 
proposed. 

0012. The figure is a perspective view showing a con 
ventional photovoltaic power generation System installed on 
the flat roof. The photovoltaic power generation System is 
constructed Such that the Solar cell modules are Supported 
Slantwise. Accordingly, the System employs a rack to mount 
the Solar cell modules Slantwise. 

0013 The installation method for this photovoltaic power 
generation System is described as below. 
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0014 First, anchors are buried by drilling holes in a 
concrete roof as a horizontal installation Surface. A foot 61 
to be secured to the anchor is formed from heavy material 
such as concrete. The foot 61 is fixed to place by means of 
an anchor bolt (not shown) driven into the roof. 
0.015 Partly because of the weight thereof, the feet 61 are 
able to Support the Solar cell modules in a manner to ensure 
that the Solar cell modules are not blown away by negative 
preSSure load due to wind or the like. 
0016. Next, elongate base rails 64 formed of a metal 
member are mounted on the plural feet 61 as extended acroSS 
these feet. Metal supports 63a to 63c are secured onto these 
base rails 64 and then, Solar cell modules 62 are Supportedly 
Secured onto these metal Supports 63. 
0017. The metal supports 63a to 63c have different 
heights, respectively. The metal Support 63a, for example, 
has the Smallest height. The height increases in the ascend 
ing order of the metal support 63a, the metal support 63b and 
the metal support 63c. This permits the Solar cell modules 62 
to be installed as inclined at a desired angle, thereby 
increasing the efficiency of the photovoltaic power genera 
tion. 

0018. In a case of installation in Japan, the inclination of 
the Solar cell modules 62 is generally in the range of 30 to 
45 in conjunction with the latitudes of Japan. In Snowy 
areas and Such, however, the Solar cell modules may Some 
times be inclined at 45 such as to increase an effect to allow 
roof-covering snow to fall by itself. 
0019. Unfortunately, the aforementioned prior art has a 
drawback that the foundation works extends the period of 
WorkS. 

0020) Furthermore, the above method requires the fixing 
of anchors into the installation Surface, which involves the 
drilling step to form the holes in the surface. The holes 
detrimentally allow the invasion of rain water therethrough 
So that the installation Surface is damaged. As a result, the 
life of the installation Surface is shortened. 

0021 What is more, the system includes a large number 
of components which take much time to assemble. In 
addition, the individual components are heavy So that the 
conveyance of the members up to the roof or the carriage of 
the members involves potential danger. 
0022. In the case of installation on an old building, an 
installation Surface of the building is lowered in dead load. 
In order to obviate the breakdown of the building, therefore, 
care must be previously taken to determine a site where 
Support posts are set and to bury the anchors in the Site where 
the Support posts are Set. 

0023. In this case, the site where the anchors are buried 
does not necessarily provide Such conditions as to permit the 
Solar cell modules to be So directed as to provide a Substan 
tial power output. Hence, the Solar cell modules may not be 
installed in an optimum direction and a lowered power 
output may result. 
0024. Furthermore, those components of the photovoltaic 
power generation System, which include the base rails, the 
metal Supports, the concrete feet (molded articles with fixing 
members, such as base rails, embedded therein) and the like, 
are elongated and heavy articles, which occupy an extremely 
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large area and Volume of a truck box when transported. This 
results in an increased transportation cost. 
0.025 In a case where a plurality of Solar cell modules are 
laid out, the individual modules must be provided with 
ground connectors. This results in an increased cost for 
connection and requires a cumberSome work. 
0026. In a case where a plurality of Solar cell units are 
interconnected, attention must be paid to an unevenness, a 
drainage angle, and joints of the installation Surface. In a 
Structure wherein the Solar cell units are fixed to each other 
by means of bolts (commonly, M6 to M8), the fitting 
engagement of the Solar cell units by means of bolts will 
become extremely difficult unless the Solar cell units are 
positioned with precisions of about 3 to 6 mm. 
0027. It is an object of the invention to provide a pho 
tovoltaic power generation System which has a Simplified 
Structure to reduce the number of Steps of the installation 
WorkS and to reduce the fabrication costs and time, thereby 
achieving the cost reduction. 
0028. It is another object of the invention to provide a 
photovoltaic power generation System which may be 
installed without increasing the positioning precisions, 
which are required by the prior art. 
0029. It is still another object of the invention to provide 
a photovoltaic power generation System which reduces the 
transportation costs for components, thereby achieving the 
cost reduction. 

0.030. It is still another object of the invention to provide 
a photovoltaic power generation System wherein a plurality 
of Solar cell units are arranged in a manner to facilitate the 
ground connection. 
0031. It is still another object of the invention to provide 
a photovoltaic power generation System wherein a plurality 
of Solar cell units are arranged in a simple manner. 

BRIEF SUMMARY OF THE INVENTION 

0032. According to the invention, a photovoltaic power 
generation System comprises: a rectangular- or Square 
shaped Solar cell module including one or more Solar cell 
elements, first and Second racks assembled to opposite sides 
of the Solar cell module, respectively; and a weight member 
disposed at a predetermined place of the first rack and/or the 
Second rack. 

0.033 According to the photovoltaic power generation 
System of the invention, the first and Second racks are 
assembled to the opposite Sides of a frame of the Solar cell 
module. Subsequently, the resultant Solar cell unit is 
installed on the installation Surface while the weight mem 
bers are placed on the first and/or the Second rack. 
0034. By simply placing the Solar cell units at place, the 
Solar cell units are allowed to operate as the photovoltaic 
power generation System. In addition, the System negates the 
need for the anchor works on the installation Surface Such as 
the roof, or the foundation works. Thus are eliminated the 
drawbackS Such as the invasion of rain water into the roof, 
which results from the foundation works. Hence, works for 
waterproofing the roof may be obviated. 
0035) In a case where the solar cell unit is installed on the 
flat roof, in particular, the unit forms an integrated rack 
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mounting photovoltaic power generation System fixed to 
place by the dead weight of the Solar cell unit. 
0036) Since the photovoltaic power generation system of 
the invention does not require the anchor works on the 
installation Surface Such as the roof, a per-unit-area load on 
the installation Surface is decreased. This results in a reduced 
load on the building. Hence, the System of the invention may 
also be installed on a building, on which the installation of 
the System was set aside due to the dead load problem. Thus, 
the System of the invention can find applications in wider 
fields or extend the range of use. 
0037. In addition, the number of components is notably 
reduced by using the weight member as a counterweight 
against wind load. 
0038. The photovoltaic power generation system of the 
invention is constructed Such that the weight member is 
placed on the first rack and/or the Second rack. This elimi 
nates the restriction on the work procedure, So that the work 
efficiency is increased while the fabrication costs are 
reduced. 

0039. Furthermore, the system of the invention does not 
include a component Serving as reference for the installation, 
nor require a marking operation. This leads to a remarkably 
shortened fabrication time. In addition, the system of the 
invention facilitates a partial disassembly thereof for 
removal of the System or for maintenance Service. In a case 
where the photovoltaic power generation system comprises 
plural Stages of Solar cell arrays, the number of work Steps 
in particular is dramatically reduced. 
0040. It is preferred that the first rack has a greater height 
than the Second rack thereby to incline the Solar cell module. 
0041. In this manner, the Solar cell module may be 
installed as inclined at a desired angle of, say, 1 to 15 or 
30 to 45. Thus, the efficiency of the photovoltaic power 
generation is increased. 
0042 Since the works for burying the foundation in the 
roof are not necessary, the Solar cell unit may be installed in 
a direction to receive a larger quantity of Solar radiation or 
to generate a larger quantity of power. Thus is accomplished 
an efficient power generation. 

0043. It is preferred that the first rack and the second rack 
are each provided with a mounting member for insertion of 
the Solar cell module. 

0044) The mounting member may include: a guide por 
tion having a function as an insertion guide for the Solar cell 
module; and a pair of bent portions folded inwardly for 
fixing the inserted Solar cell module to inhibit the back-forth 
movement thereof. 

004.5 This facilitates the positioning of the Solar cell 
module with respect to the racks (Such as alignment of Screw 
holes) and hence, the assembly steps are simplified. 
0046) If the elasticity of the rack structure itself allows 
the guide portion to expand outwardly, the Solar cell module 
may be mounted or dismounted without moving the rack. AS 
a result, the constructability of the System is not lowered. 
0047 The pair of the bent portions of the first rack and/or 
the second rack is bent at an angle smaller than 90 in order 
that the racks may be transported as Stacked on top of each 
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other. Such a configuration of the rack permits the racks to 
be transported as Stacked on top of each other. This leads to 
an efficient use of the space of the truck box. When bent 
racks are temporarily Stored or the racks are temporarily 
Stored at an installation Site, a large number of racks may be 
Stored in a limited Space of the Site So that an area occupied 
by the Storage of the racks is reduced. 
0.048. According to the invention, the weight of the 
weight member may be designed So as to be able to 
withstand a wind load on the Solar cell unit. 

0049 According to the invention, a photovoltaic power 
generation System comprises: a plurality of Solar cell units 
arranged along a direction of placement of racks of a Solar 
cell module and/or along a direction perpendicular thereof, 
the Solar cell unit including a rectangular- or Square-shaped 
Solar cell module including one or more Solar cell elements, 
and the racks assembled to opposite sides of the Solar cell 
module, respectively, the System further comprising a con 
necting member for interconnecting the racks of adjoining 
Solar cell units. 

0050. By virtue of the connecting member for intercon 
necting the rack of one Solar cell unit and the rack of the 
other Solar cell unit, individual Solar cell unit to be arranged 
may be readily positioned with respect to respective Solar 
cell units of a longitudinal String. That is, the racks of a 
respective pair of adjoining Solar cell units may be inter 
connected without performing a precise positioning. Even in 
a case where the installation Surface includes an uneven 
portion, an inclined portion or joints, for example, the Solar 
cell units may be connected with each other even though the 
Solar cell units are not positioned on the installation Surface 
with high precisions. 
0051. The positioning precisions as high as those of the 
prior art are not required and hence, the assembly Steps are 
Simplified and the fabrication costs and time are reduced, 
whereby the cost reduction is achieved. 
0.052 In this manner, a required number of solar cell units 
can be installed simply by using the connecting member, So 
that the photovoltaic power generation System may employ 
a reduced number of components. Thus is provided a leSS 
costly photovoltaic power generation System. 

0.053 According to the photovoltaic power generation 
System of the invention, a plural number of Solar cell units 
are arranged along the direction of placement of the racks, 
So that the units as a whole are increased in weight. Thus, the 
Solar cell modules and the like can be Supported in a manner 
to ensure that the Solar cell modules and the like are not 
blown away by the negative pressure load Such as wind. 

0.054 If the Solar cell unit has a structure wherein the first 
rack has a greater height than the Second rack thereby to 
incline the Solar cell module, the Solar cell module may be 
installed as inclined at a desired angle of, say, 1 to 15 or 
30 to 45. Thus, the efficiency of the photovoltaic power 
generation is increased. 
0.055 The connecting member includes a connecting 
member for interconnecting the Second rack of one of 
adjoining Solar cell units and the first rack of the other Solar 
cell unit, or a connecting member for interconnecting the 
respective first racks of adjoining Solar cell units and/or the 
respective Second racks thereof. 
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0056. In a case of the connecting member for intercon 
necting the Second rack of one of adjoining Solar cell units 
and the first rack of the other Solar cell unit, the Second rack 
may be formed with a first fit portion at an end thereof 
whereas the first rack may be formed with a second fit 
portion an end thereof, and the connecting member may 
include a bent portion designed to clamp these fit portions in 
overlapped relation. This permits the Solar cell module to be 
Secured to the racks more rigidly than a case where the Solar 
cell module is Secured to the racks by means of Screw and 
bolt. In addition, the drop-off of the solar cell module due to 
the rupture of the screw or bolt is eliminated so that the 
System is enhanced in Safety. 
0057. Furthermore, the following problem is also elimi 
nated. In a case where a photovoltaic power generation 
System including an array of a plural number of Solar cell 
modules is installed and thereafter, a trouble occurs due to 
a lowered output of a certain Solar cell module So that the 
Solar cell module must be replaced, a structure wherein the 
plural Solar cell units are interconnected by means of fas 
tening bolts provides an extremely limited Space for per 
forming maintenance Services Such as to replace the Solar 
cell module. In this Structure, it is quite difficult to perform 
regular maintenance Services Such as the replacement of the 
component. 

0058 If a solar cell module located in the vicinity of the 
center of the System requires replacement, the conventional 
Structure will make it almost impossible to remove the 
fastening bolt or to actually insert a tool in the bolt, because 
there is no maintenance Space around this Solar cell module. 
0059. According to the photovoltaic power generation 
System of the invention, on the other hand, the fastening 
member such as the screw and bolt is not used but only the 
connecting member is used for interconnecting the Solar 
cell-units, as described above. Accordingly, the System is 
notably improved in constructability. 

0060. The first rack, the second rack and/or the connect 
ing member may be formed from a conductive material Such 
that the racks may be set at a Substantially equal potential. 
Therefore, the racks may be easily connected with a com 
mon ground connector So that costs for the connection are 
reduced. 

0061 For ground connection, the first rack, the second 
rack and/or the connecting member may be formed from any 
one of conductive metals, conductive ceramics, conductive 
cermets and conductive Synthetic resins. Alternatively, first 
rack, the Second rack and/or the connecting member each 
may have a Surface layer portion formed of a plate layer. 
0062 According to the invention, a structure may be 
made Such that the weight member is placed on the first rack 
and/or the Second rack, or a structure may be made Such that 
the weight member is not placed on the rack. However, the 
weight members placed on the first rack and the Second rack 
further enhance the effect that the Solar cell modules and the 
like are Supported in a manner to ensure that the Solar cell 
modules and the like are not blown away by the negative 
preSSure load Such as wind. 
0063. In a case where the connecting member intercon 
nects the respective first racks of adjoining Solar cell units 
and/or the respective Second racks thereof, the respective 
first racks of adjoining Solar cell units or the respective 
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Second racks thereof may be interconnected and fixed to 
each other at a time. Thus, the plural Solar cell units may 
readily be interconnected and installed, resulting in the 
improved constructability. 

0064. If the Solar cell unit has a structure wherein the first 
rack has a greater height than the Second rack thereby to 
incline the Solar cell module, the Solar cell module may be 
installed as inclined at a desired angle of, say, 1 to 15 or 
30 to 45. Thus, the efficiency of the photovoltaic power 
generation is increased. 
0065. If an arrangement is made such that each of the 
racks is formed with a connection guide portion and that the 
connecting member includes an upper member, a lower 
member and a fastening structure for fastening these mem 
bers with each other, the upper member and the lower 
member may be fastened with each other in a state where the 
connection guide portion is inserted between the upper 
member and the lower member. 

0.066 Particularly if an arrangement is made such that the 
connection guide portion is formed with a hole at a prede 
termined position, whereas the upper member is formed 
with a lug to be inserted in the hole formed in the connection 
guide portion, the back-forth and lateral movements of the 
Solar cell unit are constrained by inserting the lug into the 
hole. Therefore, the Solar cell units can be maintained in the 
interconnected State even if too great a Strain for the inter 
connection merely by clamping and fastening to withstand is 
applied to the Solar cell units. 
0067. The weight members placed on the first rack and 
the second rack are able to further enhance the effect that the 
Solar cell modules and the like are Supported in a manner to 
ensure that the Solar cell modules and the like are not blown 
away by the negative pressure load Such as wind. 
0068 According to the invention, a photovoltaic power 
generation System comprises: a rectangular- or Square 
shaped Solar cell module including one or more Solar cell 
elements, and racks assembled to opposite sides of the Solar 
cell module, respectively, the System wherein a Space region 
allowing an air flow therein is present under the Solar-cell 
module, whereas an air-inflow blocking member for block 
ing the air flow into the Space region is disposed in the 
vicinity of the Space region. 
0069. According to this arrangement, the air-inflow 
blocking member is disposed in the vicinity of the Space 
region under the Solar cell module, thereby reducing or 
eliminating the air flow into the Space region. Thus, a force 
of wind or the like to lift up the Solar cell module may be 
decreased So that a shortage of weight is offset in the 
arrangement wherein the Solar cell module is held at place 
by way of the combined weights of the first and second racks 
of the Solar cell module. As a result, the Solar cell modules 
and the like may be Supported in a manner to ensure that the 
Solar cell modules and the like are not blown away by the 
negative pressure load Such as wind. 
0070 If an arrangement is made such that the air-inflow 
blocking member is provided with a Slant plane for guiding 
an air flow toward the Slant plane to flow over an upper side 
of the Solar cell module, the air flow into the Space region 
does not form croSS wind against the System itself, thus 
flowing Smoothly. Therefore, this arrangement provides an 
even greater effect in that the Solar cell modules and the like 
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may be Supported in a manner to ensure that the Solar cell 
modules and the like are not blown away by the negative 
preSSure load Such as wind. 
0071. The weight of the racks is defined to be a weight to 
withstand a wind load applied to the Solar cell module, 
whereby further enhanced is the effect to support the solar 
cell modules and the like in a manner to ensure that the Solar 
cell modules and the like are not blown away by the negative 
preSSure load Such as wind. 
0072) If the weight member is disposed at a predeter 
mined place of the first rack and/or the Second rack, the 
aforementioned effect may be enhanced even further. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0073) 
unit, 

0074 FIG. 2 is a schematic sectional view showing a 
Solar cell module of the Solar cell unit; 

FIG. 1 is a perspective view showing a solar cell 

0075 FIG. 3 is an exploded perspective view showing 
the Solar cell unit; 
0076 FIG. 4 is a perspective view showing a photovol 
taic power generation System wherein plural Solar cell units 
are arrayed; 
0077 FIG. 5 is a perspective view showing an upper side 
rack of the Solar cell unit; 
0078 FIG. 6 is a perspective view showing a lower side 
rack of the Solar cell unit; 

0079 
0080) 
0081 FIG. 9 is a perspective view showing the upper 
Side racks in Stacked relation for transportation; 

FIG. 7 is a side view of the upper side rack; 
FIG. 8 is a rear view of the upper side rack; 

0082 FIG. 10 is a rear view showing a state where the 
Solar cell module is assembled on the rack; 

0.083 FIG. 11 is a rear view showing how to assemble 
the Solar cell module on the rack; 

0084 FIG. 12 is a rear view showing how to assemble 
the Solar cell module on the rack; 

0085 FIG. 13 is a perspective view showing two solar 
cell units assembled together; 
0086 FIG. 14 is a perspective view showing how the 
Solar cell units are assembled together; 
0087 FIG. 15 is an enlarged perspective view showing 
how the upper Side rack of one of the adjoining Solar cell 
units is mounted with the lower side rack of the other Solar 
cell unit; 

0088 FIG. 16 is an enlarged perspective view showing 
how the upper Side rack of one of the adjoining Solar cell 
units is connected with the lower side rack of the other Solar 
cell unit by means of a connecting member; 
0089 FIG. 17 is a perspective view showing how the 
Solar cell unit is assembled; 

0090 FIG. 18 is a perspective view showing how a 
weight member is placed on the Solar cell unit; 
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0091 FIG. 19 is a horizontal sectional view showing a 
method of connecting the racks, 
0092 FIG. 20 is a horizontal sectional view showing a 
State where the weight member is placed on the connected 
racks; 
0093 FIG. 21 is a perspective view of a photovoltaic 
power generation System including the plural Solar cell units 
combined together; 

0094 FIG. 22 is a schematic horizontal sectional view 
showing how the racks of the Solar cell units are connected 
with each other; 
0.095 FIG.23 a perspective view showing a state prior to 
the connection of the Solar cell units, 
0.096 FIG. 24 a perspective view showing the upper side 
rack and the lower Side rack in fitting engagement; 
0097 FIG. 25 is a perspective view showing a state 
where the upper side rack and the lower Side rack in fitting 
engagement are interconnected by means of a connecting 
fitting, 

0.098 FIG. 26 is a perspective view showing a state 
where the upper Side rack and the lower Side rack are in 
fitting engagement by means of another structure; 
0099 FIG. 27 is a perspective view showing a state 
where the upper Side rack and the lower Side rack are in 
fitting engagement by means of Still another Structure, 
0100 FIG. 28 is a horizontal sectional view showing 
how the upper Side rack and the lower Side rack in fitting 
engagement are interconnected by means of the connecting 
fitting, 

0101 FIG. 29 is a perspective view showing four Solar 
cell units transversely arranged; 
0102 FIG. 30 is a perspective view of a connecting 
member; 
0103 FIG. 31 is a perspective view showing a state prior 
to the insertion of the connecting member into connection 
guide portions of the racks, 
0104 FIG. 32 is a perspective view showing a state 
where two adjoining Solar cell units are interconnected by 
means of the connecting member; 
0105 FIG. 33 is a perspective view showing a photo 
Voltaic power generation System wherein the Solar cell units 
are arranged in a matrix form; 
0106 FIG. 34 is a perspective view of a connecting 
member having another Structure; 
0107 FIG. 35 is a perspective view of a connecting 
member having Still another structure; 
0108 FIG. 36 is a perspective view of a connecting 
member having Still another structure; 
0109 FIG. 37 is a perspective view showing a solar cell 
unit U provided with air-inflow blocking plates in the 
vicinity thereof; 
0110 FIG. 38 is a perspective view showing a photovol 
taic power generation System including plural Solar cell units 
arranged in a matrix form; 
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0111 FIG. 39 is a perspective view showing the flow of 
wind blowing from a lateral side of the Solar cell unit; 
0112 FIG. 40 is a perspective view showing the flow of 
wind blowing longitudinally of the Solar cell unit; 
0113 FIG. 41 is a perspective view showing a photovol 
taic power generation System provided with the air-inflow 
blocking plates in the vicinity thereof; 
0114 FIG. 42 is a perspective view showing the air 
inflow blocking plate disposed on a lateral Side of the Solar 
cell unit; 
0115 FIG. 43 is a perspective view showing the air 
inflow blocking plate disposed on a transverse side of the 
Solar cell unit; 
0116 FIG. 44 is a perspective view showing an example 
of the air-inflow blocking plate provided with the weight 
member; 
0117 FIG. 45 is a perspective view showing a solar cell 
unit wherein an installation plane of the air-inflow blocking 
plate is extended to place under the Solar cell unit; 
0118 FIG. 46 is a perspective view showing an example 
of the air-inflow blocking plate wherein a wind guide plate 
thereof is formed with a plurality of air holes; 
0119 FIG. 47 is a perspective view showing an example 
of the air-inflow blocking plate formed with slits; and 
0120 FIG. 48 is a perspective view showing a conven 
tional photovoltaic power generation System. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0121 A photovoltaic power generation System according 
to one embodiment of the invention will hereinbelow be 
described in details with reference to the accompanying 
Schematic drawings. 
0.122 FIG. 1 is a perspective view showing a solar cell 
unit U. 

0123 The Solar cell unit U comprises: a solar cell module 
M, an upper side rack 101 and a lower side rack 102, the 
upper and lower Side racks Serving to Support the Solar cell 
module M in an inclined position. The upper side rack 101 
is equivalent to a “first rack', whereas the lower Side rack 
102 is equivalent to a “second rack”. 
0.124. The Solar cell unit further employs a weight 104 for 
preventing the upper Side rack 101 and the lower Side rack 
102 from being displaced from their installation places. 
0.125 The weight 104 is, for example, a concrete block or 
a metal block such as of iron. FIG. 1 illustrates an example 
using four blocks on each Side. However, one piece of the 
weight itself may be made heavier to reduce the division 
number to, Say, two or conversely, one piece of the weight 
may be made lighter to increase the division number to, Say, 
eight or Sixteen, So long as the total weight is Substantially 
the same. In this manner, the constructability may be 
improved. 

0126 Indicated at 105 in FIG. 1 is a mounting member 
(to be described hereinafter) for mounting the solar cell 
module M to the upper side rack 101 and the lower side rack 
102. The mounting member 105 comprises a respective part 
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of the upper side rack 101 and the lower side rack 102. The 
respective parts of the upper side rack and the lower side 
rack are So formed as to constitute the mounting member. 
0127. The upper side rack 101 and the lower side rack 
102 may be formed by working a conductive metal sheet 
having high weather resistance, Such as aluminum, SUS, 
copper and brass, into a predetermined shape, or by molding 
ceramics, Synthetic resin or the like into a predetermined 
shape. 

0128. The Solar cell unit U is installed on an installation 
Surface Such as a flat roof. 

0129 FIG. 2 is a schematic sectional view of the Solar 
cell module M. 

0130. The solar cell module M comprises a plurality of 
Solar cell elements 5 electrically interconnected in Series 
and/or in parallel and covered with a material having 
weather resistance. 

0131 The Solar cell element 5 comprises a crystalline 
Solar cell Such as of monocrystalline or polycrystalline 
Silicon, or a thin-film Solar cell. 

0132) The solar cell elements 5 are covered by a filler 8 
comprising a transparent Synthetic resin Such as EVA (eth 
ylene-Vinyl acetate copolymer). 
0133. The Solar cell element 5 is provided with an 
optically transparent plate 6, Such as a glass plate or a 
Synthetic resin plate, on a photoreceptive Surface thereof. 
The Solar cell element has its non-photoreceptive Surface 
covered with a weather resistant film 7 such as a Teflon (R) 
film, PVF (polyvinyl fluoride) film or PET (polyethylene 
terephthalate) film. 
0134. A junction box 12 such as formed from a synthetic 
resin such as ABS or from aluminum may be bonded onto 
the weather resistant film 7. An output power of the Solar cell 
module M is drawn out by means of the junction box 12. 
0135 Alaminate of the optically transparent plate 6, the 
Solar cell elements 5 and the weather resistant film 7 
constitutes a rectangular Solar cell module M. 
0.136 A frame 9, Such as of aluminum or SUS, is clamp 
ingly assembled onto a periphery of each of the Sides of the 
Solar cell module M thereby strengthening the whole body 
of the Solar cell module M. 

0.137 FIG. 3 is an exploded perspective view of the Solar 
cell unit U. FIG. 4 is a perspective view showing a plurality 
of Solar cell units U arranged in plural arrays. FIG. 4 
illustrates a case where nine Solar cell units U are employed. 
0138. As shown in FIG. 3, the solar cell module M with 
the frame 9 is placed on a receiver 121 of the upper side rack 
101 and a receiver 114 of the lower side rack 102. 

013:9) These upper side rack 101 and lower side rack 102 
are constructed to have different heights, So that the Solar 
cell module M is installed in an inclined position. This 
inclination is represented by “0” (see FIG. 7). 
0140. The receiver 121 of the upper side rack 101 has the 
inclination 0 relative to a bottom Surface of the upper side 
rack 101, whereas the receiver 114 of the lower side rack 102 
also has the inclination 0 relative to a bottom Surface of the 
lower Side rack. 
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0141 FIG. 5 is a perspective view showing the upper 
side rack 101. FIG. 6 is a perspective view showing the 
lower side rack 102. FIG. 7 is a side view of the upper side 
rack 101. 

0142. The upper side rack 101 is formed with bent pieces 
120 which are formed by folding up opposite ends of a 
bottom 123 thereof, which is comprised of the sheet formed 
from the aforementioned material. An upper end of the bent 
piece 120 is folded outwardly. This outwardly folded portion 
is the receiver 121. A distal end of the receiver 121 is further 
folded up Substantially vertically. This vertically folded 
portion is a guide 122. The guide 122 functions to guide the 
Solar cell module M in insertion. A bent portion 110 at one 
end of the guide 122 is folded inwardly in order to prevent 
the solar cell module M from moving back and forth. A 
combination of the guide 122 and the bent portion 110 is 
referred to as the “mounting member 105”. 
0143) The receiver 121 is further formed with a hole 112, 
via which the Solar cell module M is fastened with a screw. 

0144. The lower side rack 102 is formed with bent pieces 
124 which are formed by folding up opposite ends of a 
bottom 126 thereof, which is comprised of the sheet formed 
from the aforementioned material. An upper end of the bent 
piece 124 is folded outwardly. This outwardly folded portion 
is the receiver 114. A distal end of the receiver 114 is further 
folded up Substantially vertically. This vertically folded 
portion is a guide 115. The guide 115 functions to guide the 
Solar cell module M in insertion. One end of the guide 115 
is folded inwardly so as to prevent the Solar cell module M 
from moving back and forth. This folded portion is a bent 
portion 111. A combination of the guide 115 and the bent 
portion 111 is referred to as the “mounting member 105” 
0145 The receiver 114 is further formed with a hole 113, 
via which the Solar cell module M is fastened with a screw. 

0146 The Solar cell module M may be secured to the 
upper side rack 101 and the lower side rack 102 as follows. 
The respective mounting members 105 of the upper side 
rack 101 and the lower side rack 102 are slid on the frame 
9 of the Solar cell module M along a longitudinal direction 
thereof until the frame 9 is contacted by the respective bent 
portions 110, 111 of the upper side rack 101 and the lower 
side rack 102. Subsequently, bolts are inserted through 
individual holes (not shown) formed in the frame 9 of the 
Solar cell module M, and through the individually corre 
sponding holes 112 and 113 in the upper side rack 101 and 
the lower side rack 102. The bolts are fastened with nuts 
whereby the Solar cell module is Secured to the rackS. 
Alternatively, thread may be formed in either one of the 
corresponding holes and then, a bolt may be Screwed into the 
holes to Secure the Solar cell module. 

0147 Subsequently, the weights 104 are placed on each 
of the upper side rack 101 and the lower side rack 102. Thus, 
the Solar cell unit U is fixed to the installation place. 
0.148. The weights 104 are provided for preventing the 
Solar cell unit U from being blown away by wind pressure 
or the like, or from being turned upside down. The details of 
the weights will be described hereinafter with reference to 
FIG. 18. 

0149 According to such a structure, the Solar cell unit U 
may be assembled using a tool as Simple as a Screw driver. 



US 2005/021771.6 A1 

This construction method is simpler than the conventional 
construction method. Furthermore, the construction method 
features a simple and easy assembly procedure wherein the 
System is assembled by repeating the Simple work. AS 
compared with the conventional work mode wherein one 
Step requires a plural number of works, the construction 
method of the invention reduces the number of workers and 
the incidence of assembly defects due to human errors. 
0150. A plural number of Solar cell units U thus 
assembled may be installed on the flat roof or the like, as 
shown in FIG. 4, whereby a photovoltaic power generation 
System providing a desired power output is constructed. 
0151. According to the structure of the Solar cell unit U 
of the embodiment, the solar cell unit U may be fixed to the 
installation place by way of the dead weight thereof. This 
negates the need for the foundation works including the 
burial of anchors in the roof and the like, so that the period 
of construction may be shortened. 
0152 This also permits the Solar cell unit U to be suitably 
installed in a direction to receive a large quantity of Solar 
radiation or to generate a large quantity of power. 
0153. In a case where the installation surface is replaced 
because it is aged due to the Solar radiation on the flat roof, 
the whole body or a part of the photovoltaic power genera 
tion System may be readily disassembled and transferred. 
This also provides for maintenance work of the installation 
Surface, which is impracticable in the conventional System 
wherein the foundation is embedded. 

0154) Those parts of the system other than the solar cell 
module have weights (7 kg or So) Small enough for one 
worker to carry, So that potential danger involved in the 
transportation of heavy articles may be reduced notably. 

O155 The embodiment has the structure wherein the 
upper side rack 101 and the lower side rack 102 are mounted 
to the Solar cell module M at the opposite sides thereof. On 
a back side of the Solar cell module M, therefore, there is 
produced a region where the upper Side rack 101 and the 
lower side rack 102 are out of contact with the module. Thus 
is defined a ventilation Space. Air flow through Such a Space 
cools the solar cell module M so that the efficiency of the 
power generation is increased. 
0156 Just for reference, each solar cell unit U according 
to the conventional construction method shown in FIG. 48 
requires eight parts. In contrast, each Solar cell unit U of the 
photovoltaic power generation System of the invention is 
constituted by three components including the upper side 
rack 101, the lower side rack 102 and the weight 104. Thus, 
the invention is Superior to the conventional art in the 
constructability, the reduction of the number of components, 
and the transportability. 
O157 Next, description is made on a mode of transport 
ing metal components Such as the upper Side rack 101 and 
the lower side rack 102. 

0158 FIG. 8 is a rear view of the upper side rack 101. 
FIG. 9 is a rear view of a stack of plural upper side racks 101 
to be transported. 

0159. The bent pieces 120 of the upper side rack 101 are 
formed by bending. The bent piece 120 is bent at an angle 
slightly smaller than 90. It is assumed that an angle 
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provided by the opposite bent pieces 120 is defined as C. The 
angle C. is selected from the range of 1 to 15. 
0160 FIG. 8 illustrates a case where the bent pieces 120 
of the upper side rack 101 are bent at an angle of 3, 
respectively (C=6). 
0.161. By inclining the bent pieces 120 of the upper side 
rack 101 in this manner, the upper side racks 101 (101a to 
101d) can be transported in stacked relation as shown in 
FIG. 9. This provides for not only an efficient use of space 
in a truck box or the like, but also an efficient use of limited 
Space when the upper Side rackS 101 are temporarily Stored 
at a construction Site. 

0162 The lower side rack 102 may also be subjected to 
the same bending proceSS as the above, thereby providing 
the same working effect. 
0163 The upper side rack may also be constructed Such 
that an upper part of the guide 122 of the bent piece 120 is 
folded back So as to fix the Solar cell module M. 

0.164 FIG. 10 is a rear view showing the structure 
wherein the upper part of the guide 122 of the bent piece 120 
is further folded inwardly. FIG. 11 and FIG. 12 are rear 
ViewS showing how to assemble the Solar cell portion on the 
rack. While the figures illustrate the upper side rack 101, the 
lower side rack 102 may also be constructed such that an 
upper part of the guide 115 of the bent piece 124 is further 
folded back. The illustration of the lower side rack 102 is not 
particularly made. 
0.165. The portion formed by folding the upper part of the 
guide 122 inwardly is defined as a fold-back portion 10. In 
a case where the upper Side rack 101 and the lower Side rack 
102 are fitted on the Solar cell module M by sliding the racks 
over the frame 9 of the Solar cell module M, the fold-back 
portions 10 can hold down the Solar cell module M against 
a force caused by negative pressure load Such as wind and 
acting to lift up the Solar cell module M. 
0166 This effect is combined with the force of fixing the 
Solar cell module M to the receivers 121, 114 of the upper 
side rack 101 and the lower side rack 102 via the Screws and 
bolts, So as to achieve rigid fixing of the Solar cell module 
M, which is prevented from dropping off and thence is 
enhanced in Safety. 
0.167 Without using the screws and bolts, the fold-back 
portions 10 alone are capable of fixing the Solar cell module 
M. 

0168 If the structure adopting the aforesaid fold-back 
portion 10 is made such that the elasticity of the rack 
Structure itself allows the guide 122 to expand outwardly, as 
shown in FIG. 11, the installation or removal of the Solar 
cell module M may be carried out without transferring the 
upper side rack 101 and the lower side rack 102. This results 
in an improved performance against the negative preSSure 
load, while in the meantime, the constructability is not 
lowered. 

0169. If lateral sides or such of the frame 9 of the solar 
cell module M are secured to the guides 122 by means of 
Screws or fasteners thereby preventing the guides 122 from 
being freely expanded, the Solar cell module M becomes 
more resistant against force pulling away the Solar cell 
module M, so that the safety of the system is further 
enhanced. 



US 2005/021771.6 A1 

0170 Alternatively, the fold-back portion 10 perse may 
be So constructed as to have elasticity. 
0171 FIG. 12 is a rear view showing the upper side rack 
101 including a fold-back portion 10a having the elasticity. 
While the figure illustrates the upper side rack 101, the lower 
side rack 102 may also be constructed such that the fold 
back portion has the elasticity. 
0172 A fold-back portion 10a provides the following 
merit. If the fold-back portions 10a clamp the Solar cell 
module M as pressing down the Solar cell module M against 
the receivers 121, 114 of the upper side rack 101 and the 
lower side rack 104, the solar cell module M may be fixed 
to the upper side rack 101 and the lower side rack 104 
without using the Screws and bolts. As a result, the work 
performance is increased. 
0173 Next, a photovoltaic power generation system 
according to another embodiment of the invention is 
described. 

0.174 FIG. 13 is a perspective view showing two solar 
cell units Ua, Ub (collectively referred to as “solar cell units 
U”) assembled together, whereas FIG. 14 is a perspective 
View showing how the Solar cell units are assembled 
together. 

0175 FIG. 15 and FIG. 16 are enlarged perspective 
Views each showing how the rack of one of the adjoining 
Solar cell units U is connected with the rack of the other Solar 
cell unit by means of a connecting member. 

0176). As shown in FIG. 13, the connection of the Solar 
cell units Ua, Ub is accomplished by fixing fit portions of the 
Solar cell unit Ua and the solar cell unit Ub to each other by 
means of a connecting fitting 15 as the connecting member. 

0177. The solar cell unit U comprises the Solar cell 
module M unitized with the racks by assembling the Solar 
cell module M with the lower side rack 102 and the upper 
side rack 101. 

0178. These racks 101, 102 are each formed from a 
conductive metal Such as aluminum, SUS, copper and brass. 
Each of the racks is obtained by working the above material 
into a predetermined shape. Alternatively, the racks may also 
be formed from any of the materials including conductive 
ceramics, conductive cermet and conductive Synthetic res 

S. 

0179. Furthermore, each of the racks 101, 102 may also 
have a structures wherein a Surface layer portion thereof 
contacting the connecting fittingS 15 is formed of a plate 
layer. The plate layer may be formed by electrolytic plating 
or electroless plating. 
0180. On the other hand, the connecting fitting 15 may 
also be formed from a conductive metal Such as aluminum 
SUS, copper and brass, and be worked into a predetermined 
shape. Any of the materials including conductive ceramics, 
conductive cermet and conductive Synthetic resins is also 
uSable. 

0181. The connecting fitting 15 is formed by folding an 
elongate piece of metal sheet in two steps, as shown in FIG. 
15, followed by folding back a distal end 15c of the metal 
sheet Substantially at 1800 so as to clamp the plate-like 
bodies of the upper side rack 101 and the lower side rack 
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102. The details of the connecting fitting will be described 
hereinafter with reference to FIG. 19 to FIG. 22. 

0182 Next, an assembly procedure is described with 
reference to FIG. 14. A lower side rack 102b of the Solar cell 
unit Ub is partially or bodily inserted in an upper Side rack 
101a of the Solar cell unit Ua. 

0183) The upper side rack 101 is formed with a first fit 
portion 16 at an end thereof. When a second fit portion 17 
formed at an end of the lower side rack 102 is inserted in the 
first fit portion 16, both the fit portions 16, 17 are arranged 
in parallel. 

0.184 The connecting fitting 15 is fitted on these portions 
from above, whereby the first fit portion 16 and the second 
fit portion 17 are fixed to each other by means of the 
connecting fitting 15. 

0185. Such a fixing process is specifically shown in FIG. 
15 and FIG. 16. 

0186 According to the photovoltaic power generation 
System of the embodiment, a plural number of Solar cell 
units U are prepared, which are connected and fixed to each 
other by fitting the connecting member (connecting fitting 
15) on the fit portions formed at the respective ends of the 
lower Side rack and the upper Side rack of adjoining Solar 
cell units U. The solar cell units U may be aligned with each 
other by Such a simple operation and hence, the assembly 
procedure is simplified. 

0187 Furthermore, the embodiment is arranged such that 
one of the fit portions (16, 17) is inserted in the other fit 
portion whereby the Solar cell units U are aligned with each 
other. This facilitates the positioning of the Solar cell units U. 

0188 The embodiment has the structure wherein the first 
fit portion 16 and the second fit portion 17 are fixed to each 
other by means of the connecting fittings 15. Thus, the 
embodiment achieves a more rigid connection of the Solar 
cell units than the arrangement wherein the Solar cell module 
is fixed to the racks by means of the screws and bolts. In 
addition, the drop-off of the Solar cell module due to the 
rupture of the screw or bolt is eliminated so that the system 
is enhanced in Safety. 
0189 Next, a photovoltaic power generation system 
according to another embodiment of the invention is 
described. 

0190. According to the photovoltaic power generation 
System of the embodiment, the photovoltaic power genera 
tion System described in the foregoing is further provided 
with a weight member. 

0191 FIG. 17 is a perspective view showing how the 
Solar cell unit U is assembled. 

0192 As shown in FIG. 2, the solar cell module M is a 
heavy article including the glass, the Solar cell elements, the 
filler and the like. The lower side rack 102 and the upper side 
rack 101 are articles formed by folding a metal sheet such as 
of iron, aluminum or Stainless Steel, or molded articles. 
Thus, the total weight of the lower and upper Side rackS is 
in the range of about a dozen kilograms to tens of kilograms. 

0193 However, if the lower side rack 102 and the upper 
side rack 101 are not fixed to the installation surface by 
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anchoring or the like, the racks are decreased in the resis 
tance against the wind load even though the racks have the 
aforementioned weight. 

0194 As shown in FIG. 18, therefore, the weights 104, 
as the weight member formed of concrete blocks or metal 
Such as iron, are disposed in the lower Side rack 102 and the 
upper side rack 101. 

0.195 Thus, the Solar cell unit U is rigidly pressed against 
the installation Surface by the heavy articles, So as to be 
imparted with the resistance against the wind load. 

0196. The embodiment is constructed such that the rack 
on one side and the rack on the other Side are provided with 
counterweights (the weight member). Accordingly, the 
assembly procedure for the Solar cell unit U is simplified. AS 
a result, the work efficiency is increased So that the fabri 
cation cost is reduced. 

0197). In addition, the installation surface such as the roof 
does not require the foundation works including anchoring 
and the like. This also leads to the prevention of defects such 
as invasion of rain water, which may result from the foun 
dation works. Furthermore, works for waterproofing the 
installation Surface may be omitted. 

0198 The following procedure may be taken to install the 
Solar cell units U, for example. A procedure includes the 
Steps of arranging the Solar cell units U on the flat roof, and 
then placing the weight members in each of the racks. An 
alternative procedure includes the Steps of mounting the 
weight members on each of the racks, installing the indi 
vidual racks with the weight members on the flat roof, and 
assembling the Solar cell modules M on the racks. 

0199 AS described above, the working procedure is not 
limited, So that a Suitable installation procedure may be 
Selected in the light of the work performance. 

0200. The weight of the weight member may be designed 
based on a Standard that the weight member is able to 
withstand the wind load against the Solar cell units U. 

0201 It is noted that the lower side rack 102 and the 
upper side rack 101 are not necessarily provided with the 
weights 104 having the same weight or the same configu 
ration. Weights discretely having different weights or dif 
ferent configurations may be applied to the lower Side rack 
102 and the upper side rack 101. 
0202 Next, a photovoltaic power generation system 
according to Still another embodiment of the invention is 
described. 

0203 FIG. 19 and FIG.20 are schematic sectional views 
each showing a Structure interconnecting the lower Side rack 
102 and the upper side rack 101. FIG. 19 shows a state prior 
to the connection, whereas FIG. 20 shows a post-connection 
state where the weight 104 is placed on the racks. 

0204 First, as shown in FIG. 19, the connecting fitting 
15 includes a fitting groove 15a for bringing the second fit 
portion 17 of the lower side rack 102 and the first fit portion 
16 of the upper Side rack 101 into fitting engagement. The 
connecting fitting 15 further includes a seat portion 15b 
designed to be in tight contact with the bottom Surface of the 
lower side rack 102. 
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0205 The first fit portion 16 and the second fit portion 17 
are brought into the fitting engagement by means of the 
fitting groove 15a of the connecting fitting 15, whereby the 
Solar cell unit Ua and the Solar cell unit Ub are connected 
and fixed to each other, as shown in FIG. 13. 
0206 Furthermore, as shown in FIG. 20, the seat portion 
15b of the connecting fitting 15 extends along the bottom of 
the lower side rack 102 in tight contact therewith, so that the 
weight 104 can press down the connecting fitting 15, the 
lower side rack 102 and the upper side rack 101 against the 
installation place. Thus, the connecting fitting 15 is also 
rigidly fixed to place, so that the lower side rack 102 and the 
upper Side rack 101 are also rigidly connected and fixed to 
each other. 

0207 While the embodiment is described on assumption 
that the lower side rack 102 is inserted in the upper side rack 
101, the same working effects may be obtained if the upper 
side rack 101 is inserted in the lower side rack 102. 

0208. As shown in FIG. 20, the first fit portion 16 of the 
upper side rack 101 may also be formed with a conductive 
portion 18a at place where the first fit portion is connected 
by the connecting fitting 15, whereas the Second fit portion 
17 of the lower side rack 102 may also be formed with a 
conductive portion 18b at place where the second fit portion 
is connected by the connecting fitting 15. 
0209 If an arrangement is made such that the conductive 
portion 18a and the conductive portion 18b are brought into 
contact with each other by the connecting fitting 15 when the 
Solar cell unit Ua and the Solar cell unit Ub are intercon 
nected, the lower side rack 102 and the upper side rack 101 
are electrically connected with each other. Thus is accom 
plished the connection with a casing ground in parallel with 
the fixing of the photovoltaic power generation System. 
Hence, there is obtained an effect to negate the need for 
connecting each Solar cell unit U wit a ground connector, 
resulting the reduction of cost for ground connection. 
0210. The conductive portion and/or the connecting 
member may be formed from any of conductive metals, 
conductive ceramics, conductive cermet and conductive 
Synthetic resins. In an alternative Structure, the Surface layer 
portion of the rack and/or the connecting member may be 
formed of a plate layer. 
0211 Next, referring to FIG.21 and FIG.22, description 
is made on how a plural number of Solar cell units U are 
interconnected longitudinally and transversely by means of 
the connecting fittings 15. 
0212 FIG. 21 is a perspective view of the photovoltaic 
power generation System, whereas FIG. 22 is a Schematic 
horizontal Sectional view showing how the racks of the Solar 
cell units U are transversely connected with each other. 
0213. In a system including a plural number of Solar cell 
units U (Ua to Ud) as shown in FIG. 21, the lower side rack 
102b of the Solar cell unit Ub is inserted in the upper side 
rack 101a of the Solar cell unit Ua, while the lower side rack 
102d of the Solar cell unit Ud is inserted in the upper side 
rack 101c of the Solar cell unit 10c the same way. 
0214. Then, the Solar cell units Ua and Ub are trans 
versely adjoined by the Solar cell units Uc and Ud. 
0215. As shown in FIG. 22, the connecting fitting 15 is 
fitted on a point of meeting 19 where the lower side racks 
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and upper side racks of the Solar cell units Ua to Ud meet. 
Thus, the four Solar cell unit Ua to Ud are interconnected. 
0216) Subsequently, the weights are placed on each of the 
Solar cell units Ua to Ud, as described above. 
0217. The individual Solar cell units U are rigidly inter 
connected by means of the connecting fitting 15. If the Solar 
cell unit Ua, for example, is Subjected to the wind load in a 
focused way So as to be lifted up, the Solar unit is held down 
by the weight of the other solar cell units Ub to Uc. Hence, 
the Solar cell units combined together are capable of with 
Standing a greater wind load, as compared with a case where 
the Solar cell unit is Singly installed. 
0218. Next, description is made on another example of 
the connecting Structure used for interconnecting the indi 
vidual Solar cell units U. 

0219 FIG. 23 is a perspective view showing a state prior 
to the interconnection of the Solar cell units U. FIG. 24 is a 
perspective view showing the upper Side rack and the lower 
Side rack in fitting engagement. FIG. 25 is a perspective 
View showing a State where the upper Side rack and the 
lower Side rack in fitting engagement are interconnected by 
means of the connecting fitting 15. 
0220. As shown in FIG. 23, the lower side rack 102 of 
the Solar cell unit U is formed with a Second guide groove 
24, whereas the upper side rack 101 is formed with a first 
guide groove 23. The Second guide groove 24 and the first 
guide groove 23 are each formed with a rectangular notch. 
This permits the lower side rack 102 and the upper side rack 
101 interconnected by the connecting fitting 15 to be fixed 
to each other at place closer to the bottom Surface. Hence, 
the height of the connecting fitting 15 may be reduced. 
0221) Then, the lower side rack 102b of the Solar cell unit 
Ub is inserted in the upper side rack 101a of the solar cell 
unit Ua. At this time, as shown in FIG. 24, the Solar cell 
units are positioned in a manner to align the first guide 
groove 23a of the upper side rack 101a of the solar cell unit 
Ua with the second guide groove 24b of the lower side rack 
102b of the Solar cell unit Ub. Thus, the front and back Solar 
cell units U can be aligned. 
0222. As shown in FIG. 25, the first guide groove 23 and 
the Second guide groove 24 are fixed to each other at their 
notches by means of the connecting fitting 15. Accordingly, 
the Solar cell units Ua, Ub are rigidly interconnected So that 
the solar cell units Ua, Ub are less likely to displace 
forwardly or rearwardly. 

0223) The same effects may also be obtained by applying 
the technique illustrated by the embodiment to the four Solar 
cell units U as shown in FIG. 21, thereby collectively 
interconnecting these units. 
0224 FIG. 26 is a perspective view showing a state 
where the upper Side rack and the lower Side rack are 
brought in fitting engagement by means of Still another 
connecting Structure. 
0225. As shown in FIG. 26, the first guide groove 23 and 
the Second guide groove 24 formed at the lower Side rack 
102 and the upper side rack 101 are located more loser to the 
bottom Surface. 

0226. Accordingly, a fixing bracket 26 having a bent 
shape for reinforcing the lower Side rack 102 or the upper 
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side rack 101 may be reduced in the number of folds or may 
be reduced in the length thereof. This provides an advantage 
that the structures of the fixing bracket 26, the lower side 
rack 102 and the upper side rack 101 are simplified. 
0227 Still another connecting structure is shown in FIG. 
27. 

0228 FIG. 27 shows a structure unitizing the connecting 
fitting and the lower Side rack or the upper side rack. 
0229. As shown in FIG. 27, the lower side rack 102b is 
formed with a connecting portion 27 at place where the 
guide groove should be present. This connecting portion 27 
is fitted on the guide grooves (23a, 23c, 24d) of the upper 
side racks 101a, 101c and the lower side rack 102d which 
are previously arranged. 
0230. The connecting portion 27 may be formed by 
folding a part of the lower Side rack or the upper Side rack. 
Otherwise, the connecting portion may be constructed by 
fixing a connecting fitting with a Screw or a rivet. 
0231. Such a structure permits the upper side rack 101a, 
the upper side rack 101c, the lower side rack 102b and the 
lower side rack 102d to be interconnected at a time when the 
lower side rack 102b is mounted, as shown in FIG. 28. This 
results in the reduction of the number of components as well 
as the elimination of the Step of fitting the connecting fitting. 
0232 While the embodiment illustrates the connecting 
portion 27 formed at the lower side rack, the same working 
effects may also be obtained by forming the connecting 
portion at the upper Side rack. 
0233 Since the connecting portion and the rack are 
unitized, as described above, the three effects including the 
interconnection, the ground connection and the like are 
obtained at a time when the Solar cell units are mounted. 
This results in the reduction of the steps of installation 
WorkS. 

0234 AS specifically described by way of the embodi 
ments hereof, the photovoltaic power generation System of 
the invention reduces the number of components of the rack 
and negates the need for the conventional installation works 
including the Steps of positioning and interconnecting the 
units with the Screws, thereby achieving the shortened 
period of installation works. 
0235 Furthermore, such an arrangement does not require 
a member for previously fixing the connecting member. 
Therefore, when a particular one of the Solar cell modules is 
dismounted for maintenance Service or the like after instal 
lation, the Solar cell module may be readily dismounted by 
removing the connecting member. 
0236 A photovoltaic power generation System according 
to still another embodiment of the invention will be 
described as below. 

0237 FIG. 29 shows a photovoltaic power generation 
System wherein four Solar cell modules are assembled and 
connected with each other. In this photovoltaic power gen 
eration System, the Solar cell modules are arranged along a 
direction perpendicular to a direction of the placement of the 
pair of racks. 
0238. As shown in FIG. 29, the photovoltaic power 
generation System includes four Solar cell units U (Ua, Ub, 
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Uc, Ud) arranged in a String, each Solar cell unit including 
the upper side rack 101 and the lower side rack 102. 
0239). The solar cell module M of each of the solar cell 
units has a Square or rectangular shape. In each of the Solar 
cell units U, disposed at the opposite Sides thereof are the 
lower side rack 102 for bearing one end of the Solar cell 
module M at a lower height, and the upper side rack 101 for 
bearing the other end of the Solar cell module M at a greater 
height. Thus, the Solar cell module M may be supported in 
an inclined position. 
0240. When the plural Solar cell units U are arranged in 
adjoining relation, the adjoining upper Side rackS 101 and 
Solar cell modules M are connected and fixed to each other 
by means of a connecting/fixing fitting 31, whereas the 
adjoining lower side racks 102 and Solar cell modules M are 
connected and fixed to each other by means of the connect 
ing/fixing fitting 31. 
0241 The connecting/fixing fittings. 31 is formed by 
working a conductive metal sheet, Such as of aluminum, 
SUS, copper and brass, into a predetermined shape. 
0242) While the embodiment arranges the four Solar cell 
units U along the direction perpendicular to the direction of 
the placement of the pair of racks, additional Solar cell units 
U may also be arranged in the direction of the placement of 
the pair of racks. Thus, the solar cell units U may be 
arranged in a matrix form. 
0243 Such a matrix arrangement may be accomplished 
by partially overlapping the respective lower Side racks 102 
of Solar cell units U to be installed in the next step on the 
respective upper Side rackS 101. 
0244. Because of Such a matrix arrangement of the Solar 
cell units U, the Solar cell units Ua to Ud are also pressed 
down by the weight of the Solar cell units U installed in the 
next Step, whereby the System is increased in the resistance 
against the uplift due to the wind load or the like. 
0245 Next, description is made on how the two adjoining 
Solar cell units Ua, Ub are fixed to each other as clamped by 
means of the connecting/fixing fitting 31. 
0246 FIG. 30 is a perspective view of the connecting/ 
fixing fitting 31. 
0247 The connecting/fixing fitting 31 comprises an 
upper member 36, a lower member 37 and a bolt 38 as a 
fastening member. A Screw may be used in place of the bolt 
38. 

0248. The upper member 36 is formed with two or more 
lugs 39a, 39b (collectively referred to as “lug 39”) which are 
projected toward the lower member 37. 
0249 One side of the upper member 36 is bent so as to 
define a Solar-cell pressing portion 34 for preventing the 
uplift of the Solar cell unit U. 
0250) The upper member 36 is further formed with a 
through-hole 35 for the bolt 38 to penetrate therethrough. 
The bolt 38 is designed such that after penetrating through 
the through-hole 35, the bolt cooperates with a screw hole 
formed in the lower member 37 and a nut Soldered to the 
lower member or a separate nut So as to clamp and fix a 
connection guide portion 47 (to be described hereinafter) 
interposed between the upper member 36 and the lower 
member 37. 
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0251 AS described above, the connecting/fixing fitting is 
fastened by means of the bolt 38, the through-hole 35, the 
lower member 37 and the screw hole formed therein. 

0252) Next, description is made on a part of the frame of 
the Solar cell unit U, which is clamped by the connecting/ 
fixing fitting 31. 
0253 FIG. 31 is a perspective view showing a state prior 
to the insertion of the connecting/fixing fitting 31 into the 
connection guide portions of the upper Side rackS 101a, 
101b. FIG. 32 is a perspective view showing a state where 
the connecting/fixing fitting 31 is inserted in the connection 
guide portions of the upper side racks 101a, 101b thereby 
interconnecting the adjoining Solar cell units U. 
0254. Similarly to the connection guide portions of the 
upper Side rackS 101, connection guide portions of the lower 
side racks 102 are also interconnected by means of the 
connecting/fixing fitting 31. 

0255 Since the connection guide portion of the lower 
Side rack 102 has the Same Structure as that of the upper Side 
rack 101, the following description is made on the connec 
tion guide portion of the upper side rack 101 while the 
description on the connection guide portion of the lower Side 
rack 102 is dispensed with. 
0256. As shown in FIG. 31, the upper side racks 101, 
101b of the Solar cell units Ua, Ub are formed with con 
nection guide portions 47a, 47b (collectively referred to as 
“connection guide portion 47") bent outwardly of the indi 
vidual racks. These connection guide portions 47a, 47b are 
respectively formed with holes 46a, 46b (collectively 
referred to as “hole 46”). The connection guide portion 47 
has a slightly Smaller width at an end thereof than that a 
width of the other part thereof, whereby a slit 48 is formed 
between the connection guide portion and the connection 
guide portion of the other Solar cell unit U. 
0257 The connection guide portions 47 are fixed as 
follows. The connecting/fixing fitting 31 is inserted in a 
manner that the upper member 36 and the lower member 37 
clamp the connection guide portions 47 therebetween. Sub 
sequently, the lugs 39a, 39b of the upper member 36 are 
inserted in the respective holes 46a, 46b. 
0258. The aforementioned slit 48 is a passage for the bolt 
38 interconnecting the upper member 36 and the lower 
member 37 to pass therethrough. 

0259. Thereafter, as shown in FIG. 32, the bolt 38 is 
fastened thereby clamping and fixing the connection guide 
portions 47a, 47b between the upper member 36 and the 
lower member 37 at a time. Thus, the Solar cell units Ua, Ub 
are rigidly interconnected. 

0260 Furthermore, the back-forth and lateral movements 
of the solar cell units Ua, Ub are constrained by the lugs 39a, 
39b inserted in the holes 46a, 46b, So that the interconnec 
tion can be maintained even against Such a great StreSS under 
which the mere clamping/fixing by fastening the bolt cannot 
retain the interconnection. 

0261) If the connection guide portions 47a, 47b are not 
positioned correctly during the installation works, it is 
impossible to insert the lugs 39a, 39b into the holes 46a, 
46b. Therefore, the embodiment specifies a positional rela 
tion between the lugs 39a, 39b and the holes 46a, 46b. The 
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connecting/fixing fitting 31 is mounted based on the posi 
tional relation thus specified, thereby achieving the correct 
positioning of the Solar cell units U. 
0262. As shown in FIG. 32, the connecting/fixing fitting 
31 is designed Such that the connecting/fixing fitting clamp 
ingly fix the connection guide portions 47a, 47b while at the 
Same time, the Solar-cell pressing portion 34 thereof pre 
vents the uplift of the solar cell units U. 
0263. This permits the upper side racks 101 and the lower 
side racks 102 to hold down the force to lift up the solar cell 
units U (the wind load) so that the load on the screw or the 
bolt of the connecting/fixing fitting 31 is reduced. Thus, the 
Solar cell units U are further increased in the resistance 
against the wind load. 
0264. According to the embodiment, in addition, the 
connecting/fixing fittings used for fixing the individual 
members have a common configuration Such that the fittings 
may be applied to all the fixing places. Accordingly, the 
number of components is notably reduced. 
0265. Furthermore, the connecting/fixing fitting has the 
bolt previously fitted with the nut or fitted the screw hole in 
the lower member 37 and in this State, the connecting/fixing 
fitting 31 is used, whereby human errors such as lost bolt, 
dropped bolt or difficult insertion of bolt may be reduced. 
0266 The foregoing is the explanation about the state of 
the photovoltaic power generation System wherein the four 
Solar cell units U are arranged along the direction perpen 
dicular to the direction of the placement of the racks and are 
interconnected. 

0267. However, it is also possible to arrange plural 
Strings of Solar cell units U along the direction of the 
placement of the racks, thereby accomplishing the matrix 
array of the solar cell units U. 
0268 FIG.33 is an external perspective view showing a 
photovoltaic power generation System wherein Solar cell 
units Ua to Uh are arranged in the matrix form. 
0269. To make the matrix array, the lower side rack 102b 
of the next Solar cell unit U may be overlapped on a part of 
the upper side rack 101. Subsequently, the Solar cell units U 
may Sequentially be placed and interconnected and then, the 
weights 104 may be placed on the upper side racks 101 and 
the lower side racks 102. Thus is completed the photovoltaic 
power generation system as shown in FIG. 33. 
0270. In FIG. 33, the solar cell units Ua to Ud and the 
Solar cell units Ue to Uh are interconnected and fixed, So that 
the uplift due to the wind load is resisted by way of the total 
weight of the Solar cell units U. Hence, the System is adapted 
to withstand a greater wind load as compared with the case 
where the Solar cell unit is Singly installed. 
0271 By virtue of such a matrix array of the Solar cell 
unit U, in particular, the Solar cell units Ua to Ud are pressed 
down by the weight of the next string of the Solar cell units 
Ue to Uh, whereby the resistance against the uplift due to the 
wind load or the like is increased. 

0272. The pair of opposing racks is not necessarily 
pressed down by the weight 104 having the same weight or 
the same configuration. Weights individually having differ 
ent weights or configurations may be disposed on the rack on 
one side and the rack on the other Side, respectively. 
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0273 While the photovoltaic power generation system of 
the above embodiment is the photovoltaic power generation 
System wherein the Solar cell units U are arranged in the 
matrix form and provided with the weights, an alternative 
construction may be made Such that the weights are dis 
pensed with. 
0274. Although the weights are not employed, the overall 
weight of the System is increased by arranging the plural 
Solar cell units U along the direction perpendicular to the 
direction of the placement of the racks and further arranging 
the plural Solar cell unit along the direction of the placement 
of the racks. This structure is adapted to hold down the solar 
cell units U and the like in a manner to ensure that the units 
and the like are not blown away by the negative pressure 
load due to wind or the like. 

0275 Connecting/fixing fittings according to other 
embodiments of the invention are described by way of the 
following examples. 

0276 FIG. 34 is a perspective view of a connecting/ 
fixing fitting 31a. The connecting/fixing fitting 31a includes 
the upper member 36 and the lower member 37 which are 
formed of one piece of metal sheet. The upper member 36 
and the lower member 37 are integrally formed by folding 
one piece of metal sheet. 
0277. In this structure, the upper member 36 and the 
lower member 37 are not separated from each other and 
hence, the drop-off of the bolt 38, which is excessively 
loosened, is avoided. In addition, there is another advantage 
that the upper member 36 and the lower member 37 are not 
lost because they are not separate from each other. 
0278 FIG. 35 is a perspective view of another connect 
ing/fixing fitting 31b. 

0279 The connecting/fixing fitting 31b has a different 
Structure from that of the connecting/fixing fitting 31a 
shown in FIG. 34 in that the upper member 36 and the lower 
member 37 are connected with each other via a partial bent 
portion 41. 

0280 According to this embodiment, a reaction force 
acting to expand the upper member 36 and the lower 
member 37 during the fastening of the bolt 38 is decreased 
So that a fastening torque may be reduced. As a result, the 
constructability is improved. 

0281 FIG. 36 is a perspective view of still another 
connecting/fixing fitting 31c. 

0282. The connecting/fixing fitting 31c has a different 
Structure from that of the connecting/fixing fitting 31b 
shown in FIG. 35 in that the upper member 36 and the lower 
member 37 are connected with each other via two bent 
portions 41. By providing the two bent portions 41, these 
members are increased in the connecting Strength and 
besides, the aforesaid reaction force is reduced. As a result, 
the constructability is further improved. 

0283) Next, description is made on a photovoltaic power 
generation System employing an air-inflow blocking mem 
ber according to another embodiment of the invention. 
0284 FIG. 37 is a perspective view showing a solar cell 
unit U comprising the assembly of the racks, the Solar cell 
module M and the weights as the weight member. 
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0285). As shown in FIG. 37, the solar cell unit U is 
provided with air-inflow blocking plates (wind guide plate, 
wind plate) 53, 54 in the vicinity thereof. 
0286 The Solar cell unit U defines a space region allow 
ing the air to flow into a ventilation path 59b of the upper 
side rack 101, a ventilation path 59b of the lower side rack 
102 and a ventilation path 59a defined between the upper 
side rack 101 and the lower side rack 102. The air-inflow 
blocking plates 53, 54 are disposed around the solar cell unit 
U in a manner to block the air flow entering this space 
region. 

0287 Such air-inflow blocking plates 53, 54 function as 
the wind guide plate or the wind plate. 
0288 The air-inflow blocking plates 53, 54 employs a 
metal sheet Such as aluminum or SUS, which is bent as 
shown in FIG. 37. However, the air-inflow blocking plate is 
not limited to the structure formed by bending the metal 
sheet but may be a molded article of ceramics or Synthetic 
resin, a concrete block, or a metal block Such as of iron. In 
Short, the air-inflow blocking plate may have any shape or be 
formed from any material So long as the plate is able to 
reduce the quantity of wind into the ventilation paths 59a, 
59b. 

0289. This solar cell unit U and the air-inflow blocking 
plates 53, 54 are installed on the flat roof or the like. 
0290 The air-inflow blocking plates 53, 54 are bonded to 
the installation Surface on the roof using an epoxy-base, 
urethane-base or rubber-base bonding agent. In a case where 
the concrete block or the metal block Such as of iron is used 
as the air-inflow blocking plates 53, 54, the fixing of the 
blockS is accomplished simply by placing the blockS. Hence, 
the constructability is improved. 
0291 FIG. 38 is a perspective view showing a photo 
Voltaic power generation System wherein a large number of 
Solar cell units U are installed. A photovoltaic power gen 
eration System capable of providing a desired power output 
may be realized by installing, on the flat roof or the like, a 
plural number of photovoltaic power generation Sub-System 
thus assembled. 

0292. Description is made on the flow of wind as below. 
0293 First, description is made only on the state of the 
Solar cell unit U. 

0294. In FIG. 39, wind blowing from a lateral side of the 
Solar cell unit U is represented by arrows. 
0295). As seen from the figure, the wind passes through 
various parts of the Solar cell unit U in a manner to enclose 
the periphery of the Solar cell unit U. 
0296 A wind flow WA passes over the surface of the 
Solar cell module M, whereas a wind flow WB passes though 
the ventilation path 59a on the back side of the solar cell 
module M. Wind flows WC, WD are defined as follows. 
Wind hits against the lateral side of the racks 101,102 so as 
to be branched into Sub-flows, one of which passes through 
the ventilation path 59a to the opposite side of the Solar cell 
module M, and the other of which passes by an outside end 
of the Solar cell unit U to the opposite side thereof. 
0297. The wind flow WA moves at a higher level than the 
Solar cell module M, principally providing drag (force 
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pressing the Solar cell module toward the installation Sur 
face). The wind flow WB moves at a lower level than the 
Solar cell module M, principally providing lift (force lifting 
up the solar cell unit U). 
0298 This lift peaks at a windward corner of the solar 
cell unit U, thus providing a force lifting up the Solar cell 
unit in a cantilever fashion. Accordingly, the Solar cell unit 
U can be lifted up by a force Smaller than the dead weight 
thereof. This is because the Solar cell unit U lifted up several 
millimeters by the wind would allow the wind to enter a gap 
between the rack and the installation Surface and to promote 
the lifting force further. 
0299. If a wind velocity of the wind on the windward side 
is equal to a wind Velocity of the wind passing through the 
ventilation path 59a of the solar cell unit U, the resultant lift 
has a value most close to Zero. However, every part of the 
Solar cell unit U is normally exposed to the wind so that the 
wind Velocity is decreased. Hence, preSSure within the Solar 
cell unit U is increased So that the lift is increased. 

0300 Similarly, the wind flows WC and WD are each 
divided into the drag and the lift. However, the wind flows 
WC and WD are diffused by the racks 101, 102 so as to 
provide a force too small to lift up the Solar cell unit U. 
0301 While the foregoing description pertains to the 
wind force generated at the Solar cell unit U, a similar 
phenomenon is also caused by wind flows WA to WC from 
the shorter side of the Solar cell unit U, as shown in FIG. 40. 
0302) In this case, the wind flow WB passing through the 
ventilation path 59b at the shorter side of the Solar cell unit 
U has a Significant influence. 
0303. In the case of the photovoltaic power generation 
System including the array of plural Solar cell units U, as 
shown in FIG. 38, the generated wind lift varies depending 
upon the positions of the solar cell units U (U1 to U9). 
0304. This is because the wind passing through the 
ventilation path 59a of the windward Solar cell unit U is at 
the maximum Velocity, while the wind Velocity is decreased 
each time the wind passage through the Solar cell unit U. 
Assumed that the wind entering the ventilation path 59a of 
the Solar cell unit U1 is at an initial velocity of, say, “10”, 
the wind slowed down in the Solar cell unit U1 enters the 
Solar cell unit U2 at a velocity of “8” and is further slowed 
down. The wind entering the next Solar cell unit U3 has a 
velocity of “6”, which is substantially a half of the velocity 
of the wind entering the first solar cell unit U1. Thus, the 
wind lift is at maximum in the Solar cell unit U1 whereas the 
wind lift is at minimum in the Solar cell unit U3. 

0305. It is noted however that it is impossible to deter 
mine the direction in which the wind blows. Therefore, it is 
only in the solar cell unit U5 in the figure that the wind lift 
is decreased at all times. 

0306 On the other hand, the advantage of this phenom 
enon is taken so that the Solar cell unit U5 subjected to the 
smaller lift may be provided with a weight 104 which is 
lighter than the weights 104 disposed at the Solar cell units 
U1 to U4 and U6 to U9 located on the outermost circum 
ference of the system. The weight reduction of the weight 
accordingly reduces the load on the roof. In addition, the 
weight reduction leads to a reduced number of Steps of the 
installation works and to a higher degree of Safety. This 
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effect becomes more noticeable as the number of installed 
Solar cell units U is increased. 

0307 Furthermore, as shown in FIG. 41, the air-inflow 
blocking plates 53, 54 (53a to 53f and 54a to 54f) are 
disposed on respective extensions from the individual ven 
tilation paths 59a, 59b of the solar cell units U (U1 to U4 and 
U6 to U9) located on the outermost circumference of a solar 
cell array S, thereby providing effects to control the wind 
entering the ventilation paths 59a, 59b of the solar cell units 
U (U1 to U4 and U6 to U9) located on the outermost 
circumference, and to reduce the total weight of the whole 
body of the solar cell array S. 
0308) Now referring to FIG. 42 and FIG. 43, specific 
effects of installing the air-inflow blocking plate are 
described by way of example of a single Solar cell unit U. 
0309 FIG. 42 is a perspective view showing the air 
inflow blocking plate 53 disposed on a lateral side of the 
Solar cell unit U. 

0310. The air-inflow blocking plate 53 comprises an 
installation plane 56 on which the air-inflow blocking plate 
53 is fixed to the roof, and a wind guide plane 57 defined by 
a Slant plane for guiding the wind flow in direction. The 
air-inflow blocking plate 53 is disposed at place on an 
extension from Space in the ventilation path 59a as directing 
its longitudinal Side Substantially in parallel to an opening 
plane of the ventilation path 59a of the solar cell unit U. 
0311. The wind tends to move along a wall surface. The 
wind flow WB does not enter the ventilation path 59a of the 
Solar cell unit Ubut is guided along the wind guide plane 57 
of the air-inflow blocking plate 53 toward the surface of the 
Solar cell unit U. 

0312 An experiment has revealed that wind flows, such 
as the wind flows WC, WD, hitting against places in the 
vicinity of the ends of the air-inflow blocking plate 53 are 
not guided along the Slant plane of the air-inflow blocking 
plate 53 but are deflected away transversely of the air-inflow 
blocking plate 53. 

0313. In addition, a wind tunnel test has revealed that the 
air-inflow blocking plate 53 reduces the generated lift 
roughly by 30% as compared with a case where the air 
inflow blocking plate 53 is not disposed. Therefore, the 
weight of the weight 104 may be reduced by an amount 
corresponding to the reduction of the lift. 
0314 FIG. 42 shows the air-inflow blocking plate 53 
having the same length as the longitudinal length of the Solar 
cell unit U. However, the air-inflow blocking plate may have 
a shorter length if the weight reduction of the weights 104 
is not maximized. 

0315. On the other hand, the height and the angle of the 
wind guide plane 57 of the air-inflow blocking plate 53 are 
varied depending upon the height of the ventilation path 59a 
of the Solar cell unit U and the wind velocity to be con 
trolled. 

0316 FIG. 43 shows how the wind flow WB entering the 
ventilation path 59b of the Solar cell unit U is controlled by 
the air-inflow blocking plate 54. 

0317. The Solar cell module M is inclined in order to 
increase the efficiency of the power generation. Because of 
the inclination, the ventilation path 59b has its opening plane 
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positioned at a higher level than that of the ventilation path 
59a. Therefore, the air-inflow blocking plate 54 has its wind 
guide plane 57 positioned at a higher level than that of the 
air-inflow blocking plate 53. 
0318. The wind flow WB hitting against the air-inflow 
blocking plate 54 is guided by the wind guide plane 57 
toward the Surface of the Solar cell unit U. 

0319 AS to a wind flow WE entering from the lower side 
(lower side rack 102) of the solar cell unit U, it is not 
necessary to provide the air-inflow blocking plate 53. The 
reason is as follows. Because of the inclination of the Solar 
cell unit U as described above, the ventilation path 59b on 
the upper side (upper side rack 101) has a wider opening 
area than the ventilation path 59b on the lower side (lower 
side rack 102) and hence, lift associated with the wind flow 
WE does not work. 

0320 Provided that the weights 104 disposed on the 
upper-Side-rack 101 are heavy enough, an arrangement may 
be made wherein only the air-inflow blocking plate 53 is 
used while the air-inflow blocking plate 54 is dispensed 
with. 

0321) The foregoing description pertains to the solar cell 
unit U wherein the weight member (weights 104) is disposed 
at the racks. Alternatively, the Solar cell unit U may also be 
arranged Such that the weight member is dispensed with. 

0322. In the solar cell units U shown in FIG. 37 to FIG. 
43, the weights 104 may be removed whereas the upper side 
rack 101 and the lower side rack 102 may be imparted with 
a function of the weight. 
0323 In practice, the rack may employ a heavy material 
Such as metal. Otherwise, the rack may be increased in 
weight by increasing the Volume thereof. In an alternative 
approach, the design of the material may be combined with 
the design of the Volume of the rack to achieve this object. 
0324. In stead of bonding the air-inflow blocking plates 
53, 54 to the installation Surface on the roof using the 
bonding agent Such as based on epoxy, urethane or rubber, 
many other various mounting methods may be adopted. 
0325 For instance, the air-inflow blocking plate may be 
fixed to place by way of the weight of small weights 104a, 
as shown in FIG. 44. 

0326. As shown in FIG. 45, an installation plane 56b of 
the air-inflow blocking plate 53 or an installation plane 56a 
of the air-inflow blocking plate 54 may be extended to place 
under the solar cell unit U so that the air-inflow blocking 
plate may be fixed to place by way of the dead weight of the 
Solar cell unit U. 

0327 In an alternative design, the wind guide plane 57 
may be formed with a plurality of air holes 58 as shown in 
FIG. 46 or with a plurality of slits 60 as shown in FIG. 47 
Such that the wind guide plane may not interfere with the 
passage of wind having a low force. 
0328. In the foregoing examples, the weight member is 
disposed on both of the racks on one side and on the other 
Side. However, the weight member may be disposed only on 
either one of the rackS. 

0329. While the structure of the air-inflow blocking plate 
defining the inclined wind guide plane is illustrated, the 
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air-inflow blocking plate may have an alternative Structure 
wherein the wind guide plane is not inclined but is extended 
Substantially vertically. Such an air-inflow blocking plate 
has a function to block the air inflow and hence, is usable. 
0330. The disclosure of Japanese Patent Application Nos. 
2004-021945, 2004-094.015, 2004-185143, 2004-191747 
and 2004-219777 filed on Jan. 29, 2004, Mar. 29, 2004, Jun. 
23, 2004, Jun. 29, 2004, and Jul. 28, 2004, respectively, is 
incorporated herein by reference. 

1. A photovoltaic power generation System comprising: 
a rectangular- or Square-shaped Solar cell module includ 

ing one or more Solar cell elements, 
first and Second racks assembled to opposite Sides of the 

Solar cell module, respectively; and 
a weight member disposed at a predetermined place of the 

first rack and/or the Second rack. 
2. A photovoltaic power generation System according to 

claim 1, wherein the first rack has a greater height than the 
Second rack thereby to incline the Solar cell module. 

3. A photovoltaic power generation System according to 
claim 1, wherein the first rack and the Second rack are each 
provided with a mounting member for insertion of the Solar 
cell module. 

4. A photovoltaic power generation System according to 
claim 3, wherein the mounting member includes: a guide 
having a function as an insertion guide for the Solar cell 
module; and a pair of bent portions folded inwardly for 
fixing the inserted Solar cell module to inhibit the back-forth 
movement thereof. 

5. A photovoltaic power generation System according to 
claim 1, wherein the pair of the bent portions of the first rack 
and/or the Second rack is bent at an angle Smaller than 90. 

6. A photovoltaic power generation System comprising: 
a plurality of Solar cell units arranged along a direction of 

placement of racks of a Solar cell module and/or a 
perpendicular direction thereof, the Solar cell unit 
including a rectangular- or Square-shaped Solar cell 
module including one or more Solar cell elements, and 
the racks assembled to opposite Sides of the Solar cell 
module, 

the System further comprising a connecting member for 
interconnecting the racks of adjoining Solar cell units. 

7. A photovoltaic power generation System according to 
claim 6, wherein the rack includes a first rack and a Second 
rack having a Smaller height than the first rack, 

wherein the connecting member interconnects the first 
rack of a Solar cell unit and the Second rack of a Solar 
cell unit adjoining thereto. 

8. A photovoltaic power generation System according to 
claim 7, wherein the second rack is formed with a first fit 
portion at an end thereof, 

wherein the first rack is formed with a second fit portion 
an end thereof, and 

wherein the connecting member includes a bent portion 
designed to clamp these interconnected first fit portion 
and the Second fir portion in overlapped relation. 
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9. A photovoltaic power generation System according to 
claim 8, wherein the first rack, the Second rack and/or the 
connecting member are formed from a conductive material 
and the racks are set at a Substantially equal potential. 

10. A photovoltaic power generation System according to 
claim 6, wherein a weight member is disposed at a prede 
termined place of the first rack and/or the Second rack. 

11. A photovoltaic power generation System according to 
claim 7, wherein the racks include a first rack and a Second 
rack having a Smaller height than the first rack, and 

wherein the connecting member interconnects the respec 
tive first racks and/or the respective Second racks of 
adjoining Solar cell unit. 

12. A photovoltaic power generation System according to 
claim 11, wherein each of the racks is formed with a 
connection guide portion, 

wherein the connecting member includes an upper mem 
ber, a lower member and a fastening Structure for 
fastening these members with each other, and 

wherein the upper member and the lower member are 
fastened with each other in a State where the connection 
guide portion is inserted between the upper member 
and the lower member. 

13. A photovoltaic power generation System according to 
claim 12, wherein the connection guide portion is formed 
with a hole at a predetermined position, whereas the upper 
member is formed with a lug to be inserted in the hole 
formed in the connection guide portion. 

14. A photovoltaic power generation System comprising: 
a rectangular- or Square-shaped Solar cell module includ 

ing one or more Solar cell elements, and 
racks assembled to opposite sides of the Solar cell module, 

respectively, 
wherein a Space region allowing an air flow therein is 

present under the Solar cell module, whereas an air 
inflow blocking member for blocking the air flow into 
the Space region is disposed in the vicinity of the Space 
region. 

15. A photovoltaic power generation System according to 
claim 14, wherein the air-inflow blocking member is pro 
Vided with a Slant plane for guiding an air flow toward the 
Slant plane to flow over an upper Side of the Solar cell 
module. 

16. A photovoltaic power generation System comprising: 
a plurality of Solar cell units arranged along a direction of 
placement of racks of a Solar cell module and/or along a 
direction perpendicular thereof, the Solar cell unit including 
a rectangular- or Square-shaped Solar cell module including 
one or more Solar cell elements, and the racks assembled to 
opposite sides of the Solar cell module, respectively, 

wherein a Space region allowing an air flow therein is 
present under the Solar cell module, whereas an air 
inflow blocking member for blocking the air flow into 
the Space region is disposed along the direction of the 
placement of the racks located in the vicinity of the 
Space region. 


